Highlight: Sixweeks fescue is an unpalatable annual grass that, when abundant, may seriously reduce grazing on associated species, limiting livestock gains and causing spot overgrazing. In this study, abundance was affected more by seasonal precipitation patterns than grazing or nitrogen fertilization. Either atrazine and simazine herbicides, applied at 1.1 kg/ha in either fall or spring, effectively controlled sixweeks fescue.
4,6-bis(ethylamino)-s triazine)
. During the latter part of the summer, the cattle also preferred nitrogen-fertilized plots, even though fertilization increased the stands of sixweeks fescue. However, cattle never grazed the fescue itself even on preferred plots.
Cattle rejected sixweeks fescue in two ways: first, by grazing carefully around the plants, and second, by dropping the plants inadvertently included in a bite. Although it appeared that cattle dropped the plants because they were pulled up with considerable soil attached, the cattle also tended to avoid concentrations of sixweeks fescue even when the plants were too short to be grazed. As a result, the blue grama
(Bouteloua gracilis
(H.B.K.) Lag. ex Steud.) was used poorly and unevenly. Sixweeks fescue fluctuates greatly in abundance from year to year. Above-average precipitation in the spring appears to promote plant growth and seed production.
With abundant seed supply, above-average precipitation in the early fall promotes seed germination, seedling emergence, and thick stands the next year. In 4 of 11 years (1963-73, inclusive) , the stands of sixweeks fescue on upland sandy loam soils were thick enough to interfere seriously with glazing (unpublished data). Thus, effective control practices may widely apply on the Central Great Plains. In the first study, atrazine, simazine, and cyanazine were applied at 0, 1.1, and 3.4 kg/ha of active ingredient in factorial combination with 0, 22, and 45 kg N/ha of ammonium nitrate fertilizer.
Beginning the spring of 1970, the treatments were applied in four replicates in both spring and fall on the same plots each year. Plot size was 4.6 m by 15.2 m (15 ft x 50 ft). The herbicides were applied as an 80% wettable power in aqueous solution at a rate of 187 liters/ha (20 gallons/acre) with a compressed air sprayer. A nonionic surfactant was added to the spray solutions at a rate of 0.15%. The fertilizer was broadcast on the surface in pellet form. Frequency of sixweeks fescue was recorded in June each year on 25 .41 x 41 m-(16x 16-inch) quadrat frames per plot (Hyder et al., 1965) .
In the second study, four plots of 30.5 m x 22.9 m (100 ft x 75 ft) were established for each treatment. Atrazine and potassium hexafluoroarsenate at 0 and 2 kg/ha and N at 0, 22, and 45 kg/ha were applied in all factorial combinations. Atrazine was applied on the same plots each fall in 1970, 1971, and 1972 . Potassium hexafluoroarsenate was applied only in the fall of 1970. The herbicides were applied in aqueous solution with a commercial sprayer at 140 liters/ha (15 gallons/ acre). The fertilizer was applied by a truck-mounted spreader. Frequency of sixweeks fescue was recorded on 250 quadrat frames on each plot each year in June.
Precipitation
was above average during the summer and fall of 1969 before establishment of the first study (Table 1) 
Results
In the first study, both rates of all three triazine herbicides significantly reduced frequency of sixweeks fescue in 1970, except the 1 .l-kg rate of atrazine (Table 2) . Results from the fall and spring applications of herbicides were essentially the same. Therefore, only the results from the spring applications are shown. During 197 1, all herbicides reduced sixweeks fescue while its average frequency on untreated plots increased substantially. During 1972, cyanazine did not reduce sixweeks fescue, but both simazine and atrazine completely controlled it. N fertilizer did not significantly affect its frequency.
In the second study, atrazine reduced frequency of sixweeks fescue 85 to 100% the first year after application (Fig. 1) . Control was nearly 100% during the following 2 years. Potassium hexafluoroarsenate reduced frequency of sixweeks fescue about 60% in 197 1 and 1973 and about 40% in 1972 (Table 3) . It did not effectively control sixweeks fescue, particularly during drought. In this second study N fertilizer had no significant effect on frequency of sixweeks fescue.
The frequency of sixweeks fescue in any one year greatly depended on the amount and distribution of seasonal precipitation (Fig. 2) . High precipitation during the second preceding summer prior to June measurement and second preceding winter reduced frequency of sixweeks fescue. High precipitation during the second preceding spring and the preceding fall increased frequency.
Discussion
The unacceptability of sixweeks fescue to cattle in all seasons often 1970, 1971, and 1972 . Herbicides were applied in May each year on the same plots. ' Interaction menas or means in row or column of averages in each year followed by the same letter are not significantly different at the 5% level. 2 T-trace, less than 0.5% frequency.
Year of
creates a real problem for ranchers in the Central Great Plains. This annual grass is most abundant on upland range sites, and is present in some degree every year. This species not only contributes nothing to the forage supply, but, in years when abundant, seriously interferes with utilization of palatable forage. Hyder and Bement (1964) pointed out that this species is often abundant even in ungrazed exclosures. Seasonal weather conditions chic fly influence its abundance .
The relationship of seasonal precipitation and frequency of sixweeks fescue is complex. The most important part of the sequence begins with favorable moisture during spring of the preceding year, which produces good plant growth and high seed production. Favorable fall precipitation is then important for seed germination and establishment of a new stand. Low moisture during the second preceding summer is probably important for increasing nitrate N in the soil surface.
Annual applications of herbicides are not needed. Because sixweeks fescue germinates and emerges in the fall, control can be delayed until the need is evident. Both atrazine and simazine at 1 .l kg ai/ha effectively controlled sixweeks fescue. Since cool-season grasses are susceptible to these herbicides, the 1 .l-kg rate should not be exceeded. Spring or fall applications were equally effective. Fall application may be preferred if ranges are fertilized in the fall for increased forage production.
Cyanazine and potassium hexafluoroarsenate were ineffective herbicides for control of sixweeks fescue.
Cyanazine is highly soluble in water and usually has no residue beyond one growing season. Both atrazine and simazine are less soluble than cyanazine and may have increased in the soil over the three years. 
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